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DETAILED ACTION 
Response to Amendment 

This Office action is in response to Applicants communication filed August 28, 
2007 in response to the Office action dated May 31 , 2007. Claims 1 , 1 1 , 24, 27. and 30 
have been amended. Claims 1-37 are pending in this application. 

Claims 

1 . It should be noted that Applicant's amendments to claim 1 are non-compliant 
under 37 CFR 1 .121 c(2) because the text of the added subject matter is not shown by 
underlining the added text. However, in an effort to advance prosecution the Examiner 
has issued an Office action on the merits instead of a notice of non-compliant 
amendment. 

REJECTIONS BASED ON PRIOR ART 

Claim Rejections - 35 USC 5 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 4-5, 11-12, 14-15, 21-22, 24-25, 27-28, 30-31, and 33-37 are 
rejected under 35 U.S.C. 103(a) as being obvious over Pereira et al. (U.S. Patent 
6,697,276) (hereinafter "Pereira") in view of Wolrich et al. (U.S. Patent Application 
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Publication 2003/0115347) (hereinafter "Wolrich") with "Howstuffworks ''What is a 
packet?" by Marshall Brain" (hereinafter "Howtuffworks") offered as extrinsic 
evidence. 

4. As per claims 1 and 11 , Pereira discloses allocating a memory entry in a 
memory device to executable instructions to be executed; and including a unique 
identifier assigned to the executable instructions in a portion of the memory entry (col. 7, 
lines 7-21; col. 18, lines 36-49; Fig. 6, element 190). It should be noted that computer 
program product in claims 1 1-20 executes the exact same functions as the methods in 
claims 1-10. Therefore, any references that teach claims 1-10 also teach the 
corresponding claims 1 1-20. It should be noted that the instructions within the packet 
headers of the "IPv4 pools, IPv6 pools, and MPLS pools" are analogous to the 
"executable instructions. " The Examiner notes Howstuffworks, the bullet point entitled 
"header" on page 2, which discloses that packet headers contain instructions. It should 
also be noted that the "hash CAM blocks" are analogous to "memory entries allocated to 
instructions. " Lastly, it should also be noted that the "entry type value" is analogous to 
the "unique identifier." 

Pereira does not expressly disclose a multithreaded engine included in a packet 
processor. 

Wolrich discloses a multithreaded engine included in a packet processor 
(paragraph 0014, lines 2-7; paragraph 0012, lines 1-4; Fig. 2. elements 18 and 21). It 
should be noted that the "network processor" is analogous to the "packet processor," 
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Pereira and Wolrich are analogous art because they are from the same field of 
endeavor, that being content addressable memory (CAM). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use Wolrich's multithreaded engine included in a packet processor to 
execute data packets within Pereira's CAM device. 

The motivation for doing so would have been to not have the processor lie idle 
while waiting for all steps of the first instruction to be completed, therefore, pipelining 
can lead to improvements in system performance (Wolrich, paragraph 0014, lines 11- 
13). 

Also, at the time of the invention it would have been obvious to a person of 
ordinary skill in the art to apply packet processing (a known technique) to a CAM (a 
known device) ready for improvement to yield the predictable results of packet 
fonwarding and classification operations within the network switch or router that houses 
the CAM. 

Therefore, It would have been obvious to combine Pereira and Wolrich for the 
benefit of obtaining the invention as specified in claim 1 . 

5. As per claim 2 and 12 . the combination of Pereira/Wolrich discloses maintaining 
a count of threads that use the memory entry (Pereira, col. 56, lines 27-34). 

6. As per claim 4 and 14 . the combination of Pereira/Wolrich discloses maintaining 
the count includes incrementing the count to represent a thread initiating use of the 
memory entry (Pereira, col. 56, lines 27-30). It should be noted that when taking the 
broadest interpretation of the claim language it is clear that the limitations of the claim 



Application/Control Number: 10/713,776 Page 5 

Art Unit: 2185 

do not specify what determines "initiating use of the memory entry." Pereira discloses 
insertion of a CAM entry, thus, "initiating use of a CAhA entry" 

7. As per claim 5 and 15 . the combination of PereiraAA/olrich discloses maintaining 
the count includes decrementing the count to represent a thread halting use of the 
memory entry (col. 56, lines 30-34). it shouid be noted that when tailing the broadest 
interpretation of the ciaim language it is clear that the limitations of the claim do not 
specify what determines "halting use of the memory entry." Pereira discloses deletion 
of a CAM entry, thus, "halting use of a CAM entry." 

8. As per claim 21 , Pereira discloses a memory manager comprises: 
a process to: 

allocate a memory entry in a memory device to executable instructions to be 
executed and include a unique identifier assigned to the executable instructions in a 
portion of the memory entry (col. 7, lines 7-21; col. 18, lines 36-49; Fig. 6, element 190). 
See the citation note for the similar limitation in claim 1 above. 

Pereira does not expressly disclose a multithreaded engine included in a packet 
processor. 

Wolrich discloses a multithreaded engine included in a packet processor 
(Wolrich, paragraph 0014, lines 2-7; paragraph 0012, lines 1-4; Fig. 2, elements 18 and 
21). 

Pereira and Wolrich are analogous art because they are from the same field of 
endeavor, that being content addressable memory (CAM). 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use Wolrich's multithreaded engine included in a packet processor to 
execute data packets within Pereira's CAM device. 

The motivation for doing so would have been to not have the processor lie idle 
while waiting for all steps of the first instruction to be completed, therefore, pipelining 
can lead to improvements in system performance (Wolrich, paragraph 0014, lines 11- 
13). 

Also, at the time of the invention it would have been obvious to a person of 
ordinary skill in the art to apply packet processing (a known technique) to a CAM (a 
known device) ready for improvement to yield the predictable results of packet 
foHA/arding and classification operations within the network switch or router that houses 
the CAM. 

Therefore, it would have been obvious to combine Pereira and Wolrich for the 
benefit of obtaining the invention as specified in claim 21 . 

9. As per claim 22 , Pereira discloses a process to maintain a count of threads that 
use the memory entry (col. 56, lines 27-34). 

Wolrich discloses a multithreaded engine (paragraph 0014, lines 2-7; Fig. 2, 
element 21). 

10. As per claim 24 , Pereira discloses a system 

to allocate a memory entry in a memory device to executable instructions to be 
executed and include a unique identifier assigned to the executable instructions in a 



Application/Control Number: 10/713,776 Page 7 

Art Unit: 2185 

portion of tine memory entry (col. 7, lines 7-21; col. 18, lines 36-49; Fig. 6, element 190). 
See the citation note for the similar limitation in claim 1 above. 

Pereira does not expresisly disclose a multithreaded engine included in a packet 
processor. 

Wolrich discloses a multithreaded engine included in a packet processor 
(Wolrich, paragraph 0014, lines 2-7; paragraph 0012, lines 1-4; Fig. 2, elements 18 and 
21). 

Pereira and Wolrich are analogous art because they are from the same field of 
endeavor, that being content addressable memory (CAM). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use Wolrlch's multithreaded engine included in a packet processor to 
execute data packets within Pereira's CAM device. 

The motivation for doing so would have been to not have the processor lie idle 
while waiting for all steps of the first instruction to be completed, therefore, pipelining 
can lead to improvements in system performance (Wolrich, paragraph 0014, lines 11- 
13). 

Also, at the time of the invention it would have been obvious to a person of 
ordinary skill in the art to apply packet processing (a known technique) to a CAM (a 
known device) ready for improvement to yield the predictable results of packet 
forwarding and classification operations within the network switch or router that houses 
the CAM. 
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Therefore, it would have been obvious to combine Pereira and Wolrlch for the 
benefit of obtaining the invention as specified in claim 24. 

1 1 . As per claim 25 , Pereira discloses a system configured to maintain a count of 
threads that use the memory entry (col. 56, lines 27-34). 

Wolrlch discloses a multithreaded engine (paragraph 0014, lines 2-7; Fig. 2, 
element 21). 

12. As per claim 27 . Pereira discloses a network forwarding device 

to allocate a memory entry in a memory device to executable instructions to be 
executed and include a unique identifier assigned to the executable instructions in a 
portion of the memory entry (col. 7, lines 7-21; col. 18, lines 36-49; Fig. 6, element 190). 
See the citation note for tlie similar limitation in claim 1 above. 

Pereira does not expressly disclose a network forwarding device comprising: 

an input port for receiving packets; 

an output for delivering the received packets; 

a network processor; 

and a multithreaded engine included in a packet processor. 
Wolrich discloses a network forwarding device comprising: 
an input port for receiving packets (paragraph 0011, lines 1-3; Fig. 1, element 12); 
an output for delivering the received packets (paragraph 001 1 , lines 3-5; Fig. 1 , 
element 16); 

a network processor (paragraph 0011, lines 5-8; Fig 1, element 18); 
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and a multithreaded engine included in a packet processor (Wolrich, paragraph 
0014, lines 2-7; paragraph 0012, lines 1-4; Fig. 2, elements 18 and 21). 

Pereira and Wolrich are analogous art because they are from the same field of 
endeavor, that being content addressable memory (CAM). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use Wolrich's multithreaded engine included in a packet processor to 
execute data packets within Pereira's CAM device. 

The motivation for doing so would have been to not have the processor lie idle 
while waiting for all steps of the first instruction to be completed, therefore, pipelining 
can lead to improvements in system performance (Wolrich, paragraph 0014, lines 11- 
13). 

Also, at the time of the invention it would have been obvious to a person of 
ordinary skill in the art to apply packet processing (a known technique) to a CAM (a 
known device) ready for improvement to yield the predictable results of packet 
fonA^arding and classification operations within the network switch or router that houses 
the CAM. 

Therefore, it would have been obvious to combine Pereira and Wolrich for the 
benefit of obtaining the invention as specified in claim 27. 

13. As per claim 28 . Pereira discloses a network fonA/arding device configured to 
maintain a count of threads that use the memory entry (col. 56, lines 27-34). 

Wolrich discloses a multithreaded engine (paragraph 0014, lines 2-7; Fig. 2, 
element 21). 
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14. As per claim 30 . Pereira discloses a method comprising: 

allocating a content-addressable-memory (CAM) entry to an executable 

microblock and including a unique identifier assigned to the executable microblock in a 

portion of the CAM entry, (col. 7, lines 7-21; col. 18, lines 36-49; Fig. 6, element 190). It 

should be noted that each "pool" is analogous to a "microblock," 

Pereira does not expressly disclose a multithreaded microengine included in a 

network processor. 

Wolrich discloses a multithreaded microengine included in a network processor 
(paragraph 0014, lines 2-7; paragraph 0012, lines 1-4; Fig. 2, elements 18 and 21). 

Pereira and Wolrich are analogous art because they are from the same field of 
endeavor, that being content addressable memory (CAM). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use Wolrich's multithreaded engine included in a packet processor to 
execute data packets within Pereira's CAM device. 

The motivation for doing so would have been to not have the processor lie idle 
while waiting for all steps of the first instruction to be completed, therefore, pipelining 
can lead to improvements in system performance (Wolrich, paragraph 0014, lines 11- 
13). 

Also, at the time of the invention it would have been obvious to a person of 
ordinary skill in the art to apply packet processing (a known technique) to a CAM (a 
known device) ready for improvement to yield the predictable results of packet 
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forwarding and classification operations within tlie networic switcli or router that houses 
the CAM. 

Therefore, it would have been obvious to combine Pereira and Wolrich for the 
benefit of obtaining the invention as specified In claim 30. 

1 5. As per claim 31 . Pereira discloses maintaining a count of threads that use the 
CAM entry (col. 56, lines 27-34). 

Wolrich discloses a multithreaded microengine (paragraph 0014, lines 2-7; Fig. 2, 
element 21 ). 

1 6. As per claims 33-37 . Pereira discloses the memory entry comprises a content- 
addressable memory entry (col. 18, lines 36-37). 

17. Claims 3. 6-10. 13. 16-20. 23. 26. 29. and 32 are rejected under 35 
U.S.C. 103(a) as being obvious over Pereira in view of Wolrich as applied to 
claims 1, 21, 24, 27, and 30 above, and further in view of Litt et al. (U.S Patent 
Application Publication 2003/0126358) (hereinafter "Litt"). 

18. As per claims 3 and 13 . the combination of Pereira/Wolrich discloses all the 
limitations of claim 3 except maintaining a bit to represent availability of the memory 
entry for thread use. 

Litt discloses maintaining a bit to represent availability of the memory entry for 
thread use (paragraph 0035, lines 7-9; Fig. 1 , element 1 70). It should be noted that the 
"output of the AND gate" is either a high or low voltage. A bit is represented physically 
by either a high or low voltage. Therefore, the "output of the AND gate" is analogous to 
a "bit." 
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The combination of Pereira/Wolricli and Litt are analogous art because they are 
from the same field of endeavor, that being content addressable memory (CAM). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to implement Litt's valid bit within Pereira/Wolrich's CAM block. 

The motivation for doing so would have been to have a technique which permits • 
software loops to be detected and eliminates multiple iterations of a software loop from 
being stored in memory as part of a PC trace, thus, reducing memory consumption (Litt, 
paragraph 0018, lines 1-4). 

Therefore, it would have been obvious to combine Pereira, Wolrich, and Litt for 
the benefit of obtaining the invention as specified in claims 3 and 13.. 

1 9. As per claims 6 and 16 . the combination of Pereira/Wolrich/Litt discloses 
maintaining the bit includes setting the bit to represent availability of the memory entry 
for thread use (Litt, paragraph 0036, lines 25-32). 

20. As per claims 7 and 17 . the combination of PereiraA/Volrich/Litt discloses 
maintaining the bit includes clearing the bit to represent unavailability of the memory 
entry for thread use (Litt, paragraph 0036, lines 32-38). 

21 . As per claims 8 and 18 . the combination of Pereira/Wolrich/Litt discloses 
checking the bit to determine the availability of the memory entry for thread use (Litt, 
paragraph 0035, lines 7-9). 

22. As per claims 9 and 19 . the combination of PereiraA/Volrich/Litt discloses the 
unique identifier includes four bits (Litt, paragraph 0037, lines 4-5; paragraph 0038, lines 
26-27). It should be noted that "Mask signal" is analogous to "unique identifier. " 
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23. As per claims 10 and 20 . the combination of PereiraA/Volrich discloses a 
multithreaded engine of the packet processor (Wolrich, paragraph 0014, lines 2-7; 
paragraph 0012, lines 1-4; Fig. 2, elements 18 and 21). 

Litt discloses the memory entry identifies a location in a local memory (paragraph 
0019, lines 4-8). It should be noted that "instruction address" is analogous to "identifier 
of a location in a local memory." 

24. As per claim 23 . the combination of Pereira/Wolrich/Litt discloses a process to 
maintain a bit to represent availability of the memory entry for thread use (Litt, 
paragraph 0035, lines 7-9; Fig. 1, element 170). 

25. As per claim 26 . the combination of Pereira/Wolrich discloses a packet 
processor (Wolrich, paragraph 0012, lines 1-4; Fig. 2, element 18). 

Litt discloses maintaining a bit to represent availability of the memory entry for 
thread use (paragraph 0035, lines 7-9; Fig. 1 , element 170). 

26. As per claim 29 . the combination of Pereira/Wolrich discloses a network 
processor (Wolrich, paragraph 0012, lines 1-4; Fig. 2, element 18). 

Litt discloses maintaining a bit to represent availability of the memory entry for 
thread use (paragraph 0035, lines 7-9; Fig. 1 , element 170). 

27. As per claim 32 . the combination of Pereira/Wolrich/Litt discloses maintaining a 
bit in a status register to represent availability of the CAM entry to identify a local 
memory location (Litt, paragraph 0038, lines 3-5; Fig. 2, element 250). 
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Response to Arguments 

28. Applicant's arguments filed August 28, 2007 with respect to claims 1-37 have 
been fully considered but they are not persuasive. 

29. With respect to Applicant's argument beginning in the last paragraph on page 9 
through the first full paragraph on page 10 of the communication filed August 28, 2007, 
the Examiner respectfully disagrees. Applicant alleges the logical group is not included 
in the hash CAM block, however, as the Examiner has set forth in the rejections above, 
the "hash CAM blocks" are analogous to "memory entries allocated to instructions" and 
the "entry type value" is analogous to the "unique identifier", and as can be seen in the 
cited portion of Pereira, the entry type value is included within a register which is in the 
hash CAM block. Thus, Pereira discloses including a unique identifier (i.e. entry type 
value) assigned to the executable instructions (i.e. the packet headers of the IPv4 pools, 
IPv6 pools, and MPLS pools) in a portion of the memory entry (i.e. the hash CAM 
block). Accordingly, the combination of Pereira/Wolrich sufficiently discloses claim 1 . 

30. With respect to Applicant's argument beginning in the first full paragraph on page 
1 1 through the first full paragraph on page 12 of the communication filed August 28, 
2007, the Examiner respectfully disagrees. Firstly, in response to Applicant's argument 
that the Examiner's conclusion of obviousness is based upon improper hindsight 
reasoning. It must be recognized that any judgment on obviousness is in a sense 
necessarily a reconstruction based upon hindsight reasoning. But so long as it takes 
into account only knowledge which was within the level of ordinary skill at the time the 
claimed invention was made, and does not include knowledge gleaned only from the 
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applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 
1392, 170 USPQ 209 (CCPA 1971). 

Assuming, in arguendo, that conclusion of obviousness based on the teaching, 
suggestion, motivation (TSM) rationale is based on improper hindsight reasoning, the 
Examiner has provided an additional rationale to support the conclusion of obviousness. 
The Examiner respectfully notes the Supreme Court Decision in KSR International Co. 
V. Teleflex Inc., 550 U.S.—, 82 USPQ2d 1385 (2007). According to the Supreme Court, 
the TSM test is one of a number of valid rationales that could be used to determine 
obviousness under 35 U.S.C. § 103. It is not the only rationale that may be relied upon 
to support a conclusion of obviousness. Not finding TSM does not imply non- 
obviousness. As can be seen from the 103 rejections above, to support a conclusion of 
obviousness the Examiner has also relied on the rationale of applying a known 
technique to a known device ready for improvement to yield predictable results. 
Accordingly, the Examiner's conclusion of obviousness based on the combination of 
PereiraAA/olrich is sufficiently supported. 

31 . As per Applicant's arguments with respect to independent claims 1 1 , 21 . 24, 27, 
and 30 the Examiner respectfully disagrees for the same reason as discussed above 
with respect to independent claim 1 . 

32. As for Applicants arguments with respect to the dependent claims, the 
arguments rely on the allegation that independent claim 1 is allowable and therefore for 
the same reasons the dependent claims are allowable. However, as addressed above. 
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independent claim 1 is not allowable, thus, Applicant's arguments with respect to^the 
dependent claims are not persuasive. 

Conclusion 
STATUS OF CLAIMS IN THE APPLICATION 

The following is a summary of the treatment and status of all claims in the 
application as recommended by MPEP 707.70(i): 

CLAIMS REJECTED IN THE APPLICATION 

Per the instant office action, claims 1-37 have received a second action 
on the merits and are subject of a second action final. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Arpan P. Savia whose telephone number is (571 ) 272- 
1077. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sanjiv Shah can be reached on (571) 272-4098. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Arpan Savia 

Art Unit 2185 ) A^^^ 

October 1 5, 2007 KAy^AJ^^^ 





